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METHOD TO ACCESS STORAGE DEVICE 
THROUGH UNIVERSAL SERIAL BUS 

[0001] This application is a continuation-in-part of pending 
US. patent application Ser. No. 11/447,571 ?led on Jun. 6, 
2006. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a method of access 
ing to a ?ash memory storage device, and more particularly to 
a method of accessing to a ?ash memory storage device 
through a universal serial bus (U SB). 
[0004] 2. Description of the Related Art 
[0005] The high development in electronic technology, the 
demand of the consumers in the portable storage device is 
increasing. The capacity of the portable storage device has 
become larger and larger, and the siZe of the portable storage 
device has become smaller and smaller. It is to be noted that 
the present-day market of portable ?ash memory storage 
device using universal serial bus (U SB) interface has been 
groWing rapidly. 
[0006] In the conventional method for accessing to a stor 
age device via the ?ash memory, the data have to be moved 
repeatedly into and from a ?ash Which is usually provided in 
the storage device in such that the data can be accessed by the 
?ash controller of the storage device. The requirement of 
repeating moving data is time-consuming, particularly When 
all read/Write instructions have to be executed Without being 
?ltered according to a priority strategy. Therefore, the opera 
tion ef?ciency of the conventional ?ash memory storage 
device is seriously limited. 
[0007] In conventional storage device technique, the ?ash 
memory has been used as the data storage region. HoWever, 
the characteristic of the conventional ?ash memory utiliZa 
tion is that the instructions and data are needed to be Written 
and read in accordance With the instructions and data length. 
That means, all the instructions and data have to at least be 
moved With the basic block unit, even When the Wanted trans 
ferring instructions and data section is feWer than basic block 
unit. This process also happens When the user Wishes to 
update any information deposited in ?ash memory. The 
movement of transferring excess instructions and data length 
than the actually necessary data length is called “copyback”. 
The movement of copyback costs extra time consumption due 
to the additionally unnecessary data transferring. Further, the 
time consumption of the unnecessary data transferring 
requires more time than the requested data movement itself. 
Therefore, the operational e?iciency of ?ash memory has 
been diminished since the overWhelmingly repeating copy 
back process in the data transferring of discontinuous and tiny 
instruction sections. Moreover, the conventional USB utili 
ties introduce ?ash memory as the storage device, therefore, 
most of the conventional USB utilities adopt the ?le system of 
FAT16 and FAT32. The FAT16 and FAT32 ?le system usually 
process information section in the discontinuous and tiny 
instruction form. In other situation, the FAT16 and FAT32 ?le 
system also use the instructions inserted among continuous 
instruction. That means, USB utilities of FAT16 and FAT32 
?le system Will spend more time in copyback procedure. And 
the extra copyback procedure Will elongate time spending in 
the reading and Writing of the instruction and data section. 
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[0008] Therefore, it is the objective of the present invention 
to provide a method that can decrease the frequency of mov 
ing data into and from the ?ash, and optimiZe the operation 
order by rearranging the instructions according to a priority 
criterion, so that the e?iciency of accessing the ?ash memory 
storage device can be enhanced. 

SUMMARY OF THE INVENTION 

[0009] In order to solve the mentioned problem of copy 
back time Waste in USB utilities, the present invention pro 
vide a neW solution to effectively decrease the copyback time 
consumption of the Writing and reading instructions. In 
present invention, the inventor divides the ?ash memory into 
tWo parts of cache memory and ?ash memory. The function of 
cache memory is to deposit instructions and data Which are 
used frequently. By the employment of the cache memory, the 
instruction and data parts could be accessed directly Without 
moving other unnecessary data sections, and less time is 
required to move the necessary data in accordance With the 
basic block unit in the ?ash memory. And the format of 
inputted instructions and data could be continuous, inter 
rupted, repeated or distinct instruction section. Refer to the 
FIG. 3 and FIG. 4 of present invention, the instruction out 
putted by the computer is judged by the ?ash controller to 
determine either the instruction should be saved in a cache 
memory or in a ?ash memory. The ?ash controller 4 contains 
USB interface 2, ?ash bus interface, and ?ash manager as 
shoWn in FIG. 5. And the practices of the input and output of 
the instructions and data are the same With the conventional 
USB or ?ash reading and Writing method. Basic constitution 
of the ?ash controller 4 includes parts of microprocessor 
control unit (MCU), softWare programs, and random access 
memory (RAM). By the selection of the ?ash controller 
according to a mapping table, the instructions and data could 
be saved in the part of cache memory, as a result, reducing the 
time consumption of the copyback procedure. The ?ash 
memory part, Which is used for saving larger and distinctive 
instructions and data, can receive the instructions and data 
from the cache memory While the system is idle. The present 
invention is speci?cally With regard to the ?le system Which 
divides instructions With discontinuous and tiny section, like 
FAT16 and FAT32, to reduce the Writing and reading time by 
inputting reiterative instruction section into the cache 
memory, and avoiding the unnecessary copyback procedure. 
The elimination of the overlap copyback procedure can obvi 
ously improve the e?iciency of the USB ?ash memory stor 
age device. 

[0010] A method of accessing to the ?ash memory storage 
device through universal serial bus (U SB) is disclosed in the 
present invention. The main objective of the present invention 
is to improve the accessing e?iciency of the storage device 
With ?ash memory. The time consumption for copyback 
operation is reduced by using a cache memory and an ef?cient 
?ash controller. The cache memory is provided in the storage 
device and can be accessed by the ?ash controller of the 
storage device. The present invention provides a method to 
access the ?ash memory storage device through USB and the 
?ash memory storage device including a ?ash controller and 
a ?ash memory. The method comprises: 

[0011] (1) connecting a ?ash memory storage device to a 
USB interface connected With an electronic device; 

[0012] (2) outputting plural accessing instructions to the 
?ash controller of the ?ash memory storage device; 
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[0013] (3) deciding Whether the accessing instructions to 
be temporarily saved in a cache memory or a ?ash 
memory by the algorithm methods and microprocessor 
control unit of the ?ash controller Wherein the priority of 
the accessing instructions is determined according to the 
characteristic of a ?le system, and the accessing instruc 
tions moved to the cache memory Will act as cached 
instructions, and the ?le system comprises a boot parti 
tion section, a ?le allocation table section, a root entry 
section, a ?le entry section and a database section; and 

[0014] (4) executing the cached instructions according to 
the priority decided by the ?ash controller and Writing 
the data temporarily saved in the cache memory into the 
?ash memory When the cached instructions are no 
longer being used. 

[0015] In order to achieve the purpose of USB storage 
device, all the data accessing and storing are operated under 
the con?guration of common operation system (OS). All 
theses accessing and storing procedures Will be transferred 
into individual instructions With the bottom layer of the 
operation system, and the instructions Will be sent through the 
USB bus to the ?ash disk by the operating of computer as 
illustrated in FIG. 1. After these instructions are accepted by 
the ?ash controller in the USB interface, these instructions 
Will be sent to the ?ash manager to do the optimal classifying 
via the microprocessor control unit (MCU) and other algo 
rithm methods (programs). The focusing of the present inven 
tion is the optimal classifying of the MCU and the algorithm 
methods to select the instructions and data either enter to the 
cache memory or the ?ash memory. All the necessary algo 
rithm methods are deposited in program ROM and program 
RAM and comply With other indispensable hardWare struc 
tures to complete the Whole ?ash controller functional block 
diagram like the illustration in FIG. 9. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Characteristics and advantage of the present inven 
tion Will be more clearly understood by referring to accom 
panied draWings Wherein: 
[0017] FIG. 1 is a system vieW illustrating a method to 
access ?ash memory storage device through universal serial 
bus according to the present invention. 
[0018] FIG. 2 is a vieW illustrating the ?le system according 
to the present invention can be realiZed. 
[0019] FIG. 3 is a ?oW chart illustrating the method to 
access ?ash memory storage device through universal serial 
bus according to the present invention. 
[0020] FIG. 4 is a ?oW chart illustrating another method to 
access storage device through universal serial bus according 
to the present invention. 
[0021] FIG. 5 is the main framework of the relations 
betWeen ?ash controller, ?ash memory, and USB interface 
according to the present invention. 
[0022] FIG. 6 is an operating method of the present inven 
tion Which contains identical instructions or repeated instruc 
tions and improves the Whole Writing process time from 66 
seconds to 46 seconds. 
[0023] FIG. 7 is an operating method of the present inven 
tion Which contains continuous instructions and improves the 
Whole Writing process time from 66 seconds to 26 seconds. 
[0024] FIG. 8 is an operating method of the present inven 
tion Which contains reversed continuous instructions and 
improves the Whole Writing process time from 66 seconds to 
26 seconds. 
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[0025] FIG. 9 is a functional block diagram of the ?ash 
controller according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0026] FIG. 1 is a system vieW illustrating a method of 
accessing to a ?ash memory storage device through universal 
serial bus according to the present invention. As shoWn in 
FIG. 1, in a method to access storage device through universal 
serial bus (USB). A ?ash 5 (?ash memory) is utiliZed as the 
storage device in the present invention. The USB ?ash disk 
includes a ?ash controller 4 and a USB plug 3. The method of 
the present invention to access to the ?ash memory storage 
device through USB, comprises the USB plug 3 connected to 
a USB interface 2 of a computer 1. The computer 1 outputs an 
accessing (read/Write) instruction to the ?ash controller 4, and 
the ?ash controller 4 determines Whether the data contained 
in the accessing instruction is needed to be temporarily saved 
into the cache memory or not, and determines a priority of the 
accessing instruction according to a mapping table of a ?ash 
?le system. Finally, the ?ash controller 4 executes the access 
ing instruction according to its priority, and Writes the data 
temporarily saved in the cache memory into the ?ash 
memory. 
[0027] FIG. 2 is a vieW illustrating the logic memory struc 
ture 11 and a mapping table 17 based on Which a method of 
accessing the ?ash memory storage device through USB of 
the present invention can be realiZed. As shoWn in FIG. 2, the 
mapping table 17 is a reference for the logic memory structure 
11 in the ?ash ?le system. The ?ash ?le system in accordance 
With a logic memory structure 11 includes a boot partition 
section 12, a ?le allocation table section 13, a root entry 
section 14, a ?le entry section 15, a database section 16. The 
?ash controller 4 Will decide Which data is needed to be saves 
in a cache memory and determine the priority sequence of the 
accessing instruction according to the mapping table 17 in the 
?ash ?le system. 
[0028] FIG. 3 is a ?oW chart illustrating an embodiment of 
a method to access storage device through USB according to 
the present invention. The method includes the folloWing 
steps: 
Step 21: connecting the USB device to the USB interface of a 
computer; 
Step 22: outputting the accessing instructions to the ?ash 
controller 4 by the computer; 
Step 23: deciding Which data is needed to be saved in a cache 
memory by the ?ash controller 4, and determining the priority 
of the accessing instruction according to a mapping table of a 
?ash ?le system, Wherein the mapping table is a reference for 
the ?ash ?le system in accordance With a logic memory 
structure, and the ?ash ?le system in accordance With a logic 
memory structure including a boot partition section, a ?le 
allocation table section, a root entry section, a ?le entry sec 
tion and a database section; 
Step 24: executing the accessing instructions according to the 
priority by the ?ash controller 4 and Writing the data tempo 
rarily saved in the cache memory into the ?ash memory. 
FIG. 4 is a ?oW chart illustrating another embodiment of a 
method to access to the storage device through universal 
serial bus according to a preferred example of the present 
invention. The method includes the folloWing steps: 
Step 31: connecting the USB device to an USB interface of a 
computer; 
Step 32: outputting the instructions to a ?ash controller 4 by 
the computer; 
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Step 33: deciding Whether the data is needed to be temporarily 
saved in the cache memory according to the mapping table of 
the ?ash ?le system so that if some of the data is needed to be 
temporarily saved in the ?le entry section or the ?le entry 
section, returning to Step 32, otherWise, proceeding to the 
next step; 
Step 34: deciding the priority according to the ?ash ?le sys 
tem by the ?ash memory, if the instruction has a priority, 
proceeding to the next step, otherWise, returning to Step 32; 
Step 35: executing the accessing instructions according to the 
priority by the ?ash controller 4 and Writing the data tempo 
rarily saved in the cache memory into the ?ash memory. 
[0029] FIG. 6 is a comparison of the present invention and 
the prior art. The instructions transferred from computer 1 are 
sent to the ?ash controller 4 through the USB interface as 
shoWn in FIG. 5. After the instructions have been delivered to 
the ?ash controller 4, the instruction Will be chosen to enter to 
the cache memory or ?ash memory based on the mapping 
table shoWn in FIG. 2. When the accessing instructions are 
decided to enter to the cache memory parts, the time saving 
advantage of the present invention, Which is shoWn in the FIG. 
6 and FIG. 7, could be apparently achieved. Referring to the 
FIG. 6, in the prior art, the instructions of the conventional 
method include the information of address, input length and 
other data parts. And all the instructions are Written into the 
?ash memory 5 in turn. As a result, in FIG. 6, the ?ash 
memory 5 needs repetitively Writing the 10 s length copyback 
section into the ?ash memory during the instruction 1 to 
instruction 6 inputting period, Wherein the (300, 50) of the 
instruction 1 states for the data address is 300 and the data 
length is 50 units. The total process Will spend 66 seconds 
Which include six copyback sections. But in the method of 
present invention, Which is shoWn in FIG. 6, the ?ash memory 
Which contains the cache memory that can reduce the repeti 
tive parts of the instructions and save the time spending in the 
copyback process. In FIG. 6, While the ?rst, third and ?fth 
instructions are all identical instructions Which usually hap 
pen in the FAT 16 and FAT 32 ?le system, the repetitive part 
of ?rst, third, ?fth instructions can be inputted only at the ?nal 
part. As shoWn in the loWer part of FIG. 6, the copyback 
process is only carried out at the last part of ?fth instruction 
period. It is obvious that the time spending in the copyback 
processes of ?rst and third instructions has been shortened. 
The total time spending in the Whole Writing process is 
improved from 66 seconds to 46 seconds. Thus, the USB 
storage device Which contains the cache memory part of the 
present invention can markedly fast the reading and Writing 
speed. 
[0030] Another preferred example of the present invention 
is shoWn in FIG. 7. FIG. 7 indicates the differentiation 
betWeen prior art and the present invention. In FIG. 7, the 
computer 1 sends six instructions to ?ash controller 4, and the 
1st, 3rd, 5th instructions and 2nd, 4th, 6th instructions are 
continuous instructions respectively. In the conventional 
USB utility data saving process, all six instructions have 
repeated in the copyback process due to the basic block unit 
limitation in the ?ash memory using USB storage device. But 
in the present invention, the conventional ?ash memory is 
divided into the tWo parts of the cache memory and the ?ash 
memory, and the cache memory Which has no limitation of 
the basic block unit. As shoWn in FIG. 7, unlike the prior art 
Which inputs all instructions into the ?ash memory, the 
present invention inputs all continuous instructions into the 
cache memory to reduce the unnecessary repeating of copy 
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back processes in the ?ash memory. The 1 st, 3rd, 5th instruc 
tions input all essential parts into the cache memory, and leave 
the copyback process in the ?ash memory. The same opera 
tion has been acted in the situation of 2nd, 4th, 6th continuous 
instructions. By the selection of the ?ash controller 4, the 
essential parts of instructions have been recorded in the cache 
memory Which is able to exchange rapidly, and the copyback 
processes have been acted by the ?ash memory. The total 
process Will spend 26 seconds Which include six copyback 
sections. All the instructions and data stored at the cache 
memory Will be transferred to the ?ash memory While the 
system is idle thereafter. 
[0031] The FIG. 8 indicates another preferred example of 
the present invention, Wherein the differentiation betWeen the 
prior art and the present invention is illustrated In the pre 
ferred example of FIG. 8, the computer 1 sends six instruc 
tions to the ?ash controller 4, and the 1st, 3rd, 5th instructions 
are continuous instructions, but the 2nd, 4th, 6th instructions 
are reversed continuous instructions. For an example, the 
addresses of 2nd, 4th, 6th instructions are 1500, 1400, and 
1300 Which are different from the ordinary continuous 
instructions. In the conventional USB utility data saving pro 
cess, all six instructions are repeatedly the copyback process 
due to the basic block unit limitation in the ?ash memory 
using USB storage device. But in the present invention, the 
conventional ?ash memory is divided into the tWo parts of the 
cache memory and the ?ash memory, and the cache memory 
Which has no limitation of the basic block unit. As shoWn in 
FIG. 8, unlike the prior art Which inputs all instructions into 
the ?ash memory, the present invention inputs all reversed 
continuous instructions into the cache memory to reduce the 
unnecessary repeating of copyback processes in the ?ash 
memory. The 1 st, 3rd, 5th instructions input all essential parts 
into cache memory, and leave the copyback process in the 
?ash memory. And the same operation is acted in the situation 
of 2nd, 4th, 6th reversed continuous instructions. By the 
selection of the ?ash controller 4, the essential parts of 
instructions are recorded in the cache memory Which can 
exchange rapidly, and the copyback processes are carried by 
the ?ash memory. All the instructions and data stored at the 
cache memory Will be transferred to the ?ash memory While 
the system is idle thereafter. 

[0032] Referring to the FIG. 9, the FIG. 9 is the functional 
block diagram of the ?ash controller according to the present 
invention. Program ROM and program RAM are the algo 
rithm deposition place and all the necessary operating 
instructions are processed by the microprocessor control unit 
(MCU). Besides, the data RAM is used for the saving of the 
mapping table and other necessary information for determi 
nation. In the process of the ?ash controller operating, the 
?ash controller Will receive all the instructions and data from 
the USB interface at ?rst. And the algorithm deposited in 
program ROM and program RAM Will move the instructions 
and data to the ?ash memory or the cache memory, Which is 
relied on the content of instruction, the characteristic of the 
?le system, the cache memory status, and the prior received 
instruction to determine either move to the ?ash memory or 
the cache memory. After the algorithm determined the mov 
ing target place of the aforementioned instructions and data, 
the DMA controller Will execute the moving plan of the 
instructions and data to move them betWeen the USB inter 
face, the ?ash interface and the buffer Zone. And the error 
correcting code engine (ECC-engine) acts as the ?ash 
memory data error correction mechanism. 
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[0033] The algorithm method of the present invention is 
optimally reduced the times of copyback process by consid 
ering present and prior instruction address, data length, and 
the characteristics of the ?le system. For example, refer to the 
?le system of the FIG. 2. the ?le system contains ?ve parts, 
Wherein the ?le allocation table section 13, the root entry 
section 14, and the ?le entry section 15 usually have the same 
speci?cs of similar instruction address, less data length, and 
higher repetition. When the algorithm method determines the 
Writing or reading instructions belong to the aforementioned 
three types of instructions, the Writing or reading instructions 
Will be moved into cache memory With a higher priority. 
Besides, the Writing or reading instructions of the database 
section 16 usually have the characteristics of mass data length 
and the continuous instruction address. In the situation, the 
algorithm method Will provide a higher priority to the con 
tinuous instructions like the instructions of the database sec 
tion 16. Besides, the priority of the instructions could be 
arranged in response to the different system demand or soft 
Ware application. By using the method of the present inven 
tion, the times of the copyback process could be reduced 
effectively. 
[0034] According to the description above, it is clear that 
the method can be used to access storage devices via the USB. 
Because the data do not need to be repeatedly moved into and 
from the ?ash memory, and the priority of the accessing 
instructions can be determined While controlling the data and 
the instruction access. So the ef?ciency of accessing data can 
be improved by the method of the present invention. In the 
method of the present invention, the frequency of moving 
data into and from the ?ash can be decreased and the priority 
of the accessing instructions can be appropriately determined 
to optimiZe the e?iciency of accessing the storage device. 
[0035] While the present invention is illustrated by the pre 
ferred embodiments thereof, it Will be understood by those 
skilled in the art that various changes in form and details may 
be effected therein Without departing from the spirit and 
scope of the present invention as de?ned by the appended 
claims. 
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What is claimed is: 
1. A method of accessing to a ?ash memory storage device 

through universal serial bus (USB), and the method compris 
ing the steps of: 

(1) connecting the ?ash memory storage device to a USB 
interface connected With an electronic device; 

(2) outputting plural accessing instructions to a ?ash con 
troller of the ?ash memory storage device; 

(3) deciding Whether the accessing instructions to be tem 
porarily saved in a cache memory or a ?ash memory by 
the algorithm methods and a microprocessor control unit 
of the ?ash controller, Wherein the priority of the access 
ing instructions is determined according to the charac 
teristic of a ?le system, and the accessing instructions 
moved to the cache memory Will act as cached instruc 
tions, and the ?le system comprises a boot partition 
section, a ?le allocation table section, a root entry sec 
tion, a ?le entry section and a database section; and 

(4) executing the cached instructions according to the pri 
ority decided by the ?ash controller and Writing the data 
temporarily saved in the cache memory into the ?ash 
memory When the cached instructions are no longer 
being used. 

2. The method of claim 1, Wherein the ?ash controller 
comprise a program ROM, a program RAM, a microproces 
sor control unit, a USB interface, a DMA controller, a data 
RAM and buffer, a ?ash interface and a error-correcting code 
engine. 

3. The method of claim 2, Wherein the algorithm methods 
are deposited in the said program ROM and program RAM. 

4. The method of claim 2, Wherein the accessing instruc 
tions could be continuous instructions, interrupted instruc 
tions, reversed continuous instructions, repeated instructions 
or distinct instructions. 

5. The method of claim 2, Wherein the copyback section of 
the accessing instructions Will be reduced to the minimum 
length. 


